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1
FUEL FILLER PIPE FOR AUTOMOBILLE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This mvention relates to a fuel filler pipe for automobile
using an aluminum clad tube.

2. Description of the Related Art

Conventional fuel filler pipes used in automobiles are
made of a metal or synthetic resin. Metal fuel filler pipes
include those made of stainless steel, aluminum and steel.
The stainless steel fuel filler pipes are widely used and
include those to which corrosion prevention such as painting
1s applied and those to which no such corrosion prevention
1s applied. The aluminum fuel filler pipes are employed 1n
some types of commercial automobiles since they contribute
to reduction 1n the weight of automobile components. Alu-
minum with a single structure or pure aluminum 1s used for
the aluminum fuel filler pipes and which no corrosion
prevention.

Various types of synthetic resin fuel filler pipes have been

proposed since they are suitable for the weight reduction.
For example, JP-A-HO08-91063 discloses a fuel filler pipe
comprising a pipe body made of high-density polyethylene
as a principal material by the blowing. An electroplated layer
1s provided on an outer face of the pipe body for limiting
permeation ol fuel such as gasoline or the like. Thus, the
alorementioned publication discloses a technmique {for
improving a function of preventing gas permeation. JP-Y-

HO03-30178 discloses a fuel filler pipe made of a resin.

The metal fuel filler pipes are superior to the synthetic
resin fuel filler pipes in the gas barrier properties but have a
larger weight and are easier to rust as compared with the
synthetic resin fuel filler pipe. An aluminum fuel filler pipe
has been desired which has a light weight and has a high
rust-preventing periformance.

SUMMARY OF THE INVENTION

Therelfore, an object of the present invention 1s to provide
a fuel filler pipe which can reduce the weight thereof and
improve the rust-preventing performance by the use of an
aluminum clad tube.

The present mvention provides a fuel filler pipe for an
automobile, which 1s provided between a fuel tank and
canister, and a fuel supply port. The fuel filler pipe com-
prises a fuel filler pipe body having an upper end and a
circulation tube or a breather tube and an air vent tube each
of which has an end communicating with the upper end of
the fuel filler pipe body. In the fuel filler pipe, each of the
filler pipe body, circulation pipe and air vent tube comprises
a clad tube made of aluminum and having a double-layer
structure including a core made of an aluminum alloy and a

outer cladding layer made of an aluminum alloy and having
an effect of sacrificial anode for the core.

Since the above-described fuel filler pipe comprises the
clad tube made of aluminum, 1t can reduce the weight
thereol as compared with the conventional fuel filler pipes
made of steel or stainless steel. Furthermore, the above-
described fuel filler pipe can be manufactured at lower costs
particularly than the conventional fuel pipe made of stainless
steel. Additionally, a high corrosion-preventing performance
can be achieved since occurrence of pitting corrosion in the
core 1s suppressed by the outer cladding layer.
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The outer cladding layer has a cladding ratio ranging from
5% to 15%. The cladding ratio 1s a ratio of outer cladding
layer thickness to the entire thickness of the clad tube.
Consequently, a remarkable corrosion preventing perfor-
mance can be achieved.

A mounting support made of aluminum 1s used to fix the
tuel filler pipe body. Consequently, electric erosion can be
prevented between the filler pipe body and the mounting
support.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the present
invention will become clear upon reviewing the following
description of the embodiment with reference to the accom-
panying drawings, in which:

FIG. 1 1s a side view of the fuel filler pipe of a first
embodiment 1n accordance with the present invention;

FIG. 2 1s a plan view of the fuel filler pipe;

FIG. 3 1s a sectional view taken along line A—A 1n FIG.
1

FIG. 4 1s a sectional view taken along line B—B 1n FIG.
2;

FIG. 5 1s a sectional view of a part of the filler pipe body;

FIG. 6 1s a side view of the fuel filler pipe of a second
embodiment 1n accordance with the present invention; and

FIG. 7 1s a plan view of the tuel filler pipe of the second
embodiment.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

A first embodiment of the present invention will be
described with reference to FIGS. 1 to 5. The fuel filler pipe
for use 1n automobile (heremaftter “filler pipe™) 1s provided
between a fuel tank and a fuel supply port of the automobile
body.

Referring to FIG. 1, the filler pipe 1 includes a filler pipe
body 1 formed into a cylindrical shape and has a substan-
tially uniform diameter except for a larger-diameter portion
2 of an upper end thereot located at the tuel supply port side.
A retainer 7 1s mounted in the larger-diameter portion 2. A
cap (not shown) 1s detachably attachable to the retainer 7. A
cylindrical cover 8 made of a synthetic resin 1s tightly fitted
with outer peripheries of the retainer 7 and larger-diameter
portion 2. The filler pipe body 1 1s made by forming a clad
tube mto a predetermined shape. The clad tube has a double
layer structure including a core 1la made of an aluminum
alloy and a outer cladding layer made of an aluminum alloy
with an eflect of sacrificial anode for the core 1a as shown
in FIG. 5.

The aluminum clad tube used for the filler pipe body 1 has
an outer diameter ranging from 25.4 mm to 35 mm and an
entire thickness ranging from 1.0 mm to 1.2 mm. The outer
cladding layer 15 has a thickness of about 100 um. The core
1a of the aluminum clad tube consists of, by mass, 0.6% to
1.5% Mn, 0.05% to 0.5% Cu, 0%<S1=0.6%, 0%<Fe=0.7%,
and a remainder of aluminum and unavoidable impurity. The
outer cladding layer 16 consists of, by mass, 0.6% to 1.5%
/n, S14Fe=0.7%, and a remainder of aluminum and
unavoidable impurity.

It 1s preferable that the outer cladding layer 15 has a
cladding ratio ranging from 5% to 15%. It 1s more preferable
that the cladding ratio ranges from 6% to 12%. When the
clad ratio 1s below 5%, the corrosion resistance becomes
insuflicient. When the clad ratio exceeds 15%, 1t 1s difficult
to mass produce.
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The following describes the reason for the aforemen-
tioned limitation of the chemical composition of the alumi-
num clad tube.

1. Composition of the Core:

Mn serves to improve the strength and corrosion resis-
tance of the core. The content of Mn ranges from 0.6% to
1.5% by mass as described above. When the content of Mn
1s below 0.6%, the strength of Mn becomes insuflicient.
When the content of Mn exceeds 1.5%, the workability 1s
reduced. It 1s more preferable that the content of Mn ranges
from 1.0% to 1.2%.

Cu also serves to improve the strength and corrosion
resistance of the core. The content of Cu ranges from 0.05%
to 0.5% by mass as described above. When the content of Cu
1s below 0.05%, the strength of Cu becomes insuilicient.
When the content of Cu exceeds 0.5%, the workability 1s
reduced. It 1s more preferable that the content of Cu ranges
from 0.05% to 0.2%.

S1 1s contained as impurity 1n the aluminum alloy. The
content of S1 1s 0%<S1=0.6%. When the content of Si
exceeds 0.6%, the workability 1s reduced. It 1s more pret-
erable that the content of S1 1s not more than 0.2%.

Fe 1s contained as impurity in the aluminum alloy. Since
Fe reduces the corrosion resistance, 1t 1s preferable that the
content of Fe 1s not more than 0.7%. It 1s more preferable
that the content of Fe ranges from 0.2% to 0.6%.

2. Composition of Outer Cladding Layer:

/n exhibits the eflect of sacrificial anode for the core,
thereby preventing occurrence ol pitting corrosion in the
core. The content of Zn ranges from 0.6% to 1.5%. When the
content of Zn 1s below 0.6%, the corrosion resistance 1s
reduced by the msuflicient potential diflerence between the
core and Zn. When the content of Zn exceeds 1.5%, the
self-corroding speed of the outer cladding layer 1s increased
such that the corrosion resistance i1s reduced. It i1s more
preferable that the content of Zn ranges from 0.2% to 1.2%.

Each of S1 and Fe 1s contained as impurity in the alumi-
num alloy but reduces the corrosion resistance. Accordingly,
it 1s pretferable that a total content of S1 and Fe 1s not more
than 0.7%. It 1s more preferable that a total content of S1 and
Fe ranges from 0.2% to 0.5%.

A circulation tube 5 has an end 5a which 1s connected to
the larger-diameter portion 2 of the filler pipe 1 so as to
communicate with the larger-diameter portion. The circula-
tion tube 5 has the other end 56 extending near an exit 3 of
the filler pipe 1. The circulation tube 5 1s also made 1nto a
predetermined shape using a clad tube having a double layer
structure 1ncluding a core and a outer cladding layer each of
which 1s made of an aluminum alloy. The cladding tube used
for the circulation tube 5 has an outer diameter from 6.35
mm to 14 mm and an entire thickness ranging from 0.8 mm
to 1.2 mm. The outer cladding layer has a thickness of about
100 pm.

An air vent tube 6 has one end 6a 1nserted 1into a gas vent
8a formed integrally on the outer periphery of the cover 8.
The air vent tube 6 has the other end 65 adapted to be
connected to the known canister side. The end 65 extends
substantially to the middle of the filler pipe body 1. The air
vent tube 6 15 also made into a predetermined shape using
the clad tube having a double layer structure including a core
and a outer cladding layer each of which 1s made of an
aluminum alloy as the filler pipe body 1. The aluminum clad
tube used for the air vent tube 6 has an outer diameter
ranging from 12 to 20 mm and an entire thickness ranging,
from 0.8 mm to 1.2 mm. The outer cladding layer has a
thickness of about 100 um.
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The atorementioned circulation tube 5 and the air vent
tube 6 are fixed to the filler pipe body 1 by mounting
supports 11 and 16 both made of aluminum so that the filler
pipe 1 1s mounted on an automobile body. The filler pipe
body 1, circulation tube 5 and air vent tube 6 are held
between a body 12 formed with a mounting hole 13 and
holding part 14 of the mounting support 11 thereby to be
fixed, as shown 1n FIG. 3. Another mounting support 18 is
made of aluminum and fixed near the exit 3 of the filler pipe
body 1. The filler pipe body 1 1s held between a body 19
formed with a mounting hole 20 and a holding part 21
thereby to be fixed, as shown 1n FIG. 4. The filler pipe I’ of
the second embodiment 1s thus constructed.

FIGS. 6 and 7 illustrate a second embodiment of the
invention. The filler pipe I' of the second embodiment
comprises the filler pipe body 31 and a breather tube 35. The
filler pipe 1’ of the second embodiment differs from the filler
pipe 1 1n that the air vent tube 1s not formed integrally with
the filler pipe body 31. The air vent tube i1s interposed
between the fuel tank and the camster 1n the fuel supply
system using the filler pipe 1.

Referring to FIG. 6, the filler pipe ' includes a filler pipe
body 31 formed into a cylindrical shape and has a substan-
tially uniform diameter except for a larger-diameter portion
32 of an upper end thereotf located at the fuel supply port
side. A retainer 37 1s mounted in the larger-diameter portion
32. A cap (not shown) 1s detachably attachable to the retainer
7. A cylindrical cover 38 made of a synthetic resin 1s tightly
fitted with outer peripheries of the retainer 37 and larger-
diameter portion 32. The filler pipe body 31 1s made by
forming a clad tube 1nto a predetermined shape.

A breather tube 335 has an end 35a which 1s connected to
the larger-diameter portion 32 of the filler pipe 31 so as to
communicate with the larger-diameter portion. The breather
tube 5 has the other end 3556 extending nearly to an exit 33
of the filler pipe 1. The breather tube 33 1s also made 1nto a
predetermined shape. The clad tube used for the breather

tube 35 1s made of the same material as the circulation tube
5

The breather tube 35 1s fixed to the filler pipe body 31 by
the aluminum mounting support 41 used for mounting the
filler pipe 1 to the vehicle body. The mounting support 41
includes a holder 42 formed with a mounting hole 43 and a
mating holder 44 as shown in FIG. 4. The filler pipe 31 and
the breather tube 35 are held by the holder 42 and the mating
holder 44 to be fixed. The filler pipe 1 of the second

embodiment 1s thus constructed.

Examples of the aluminum clad tube used 1n the fuel filler
pipe of the invention will be described 1n comparison with
compared cases. TABLE 1 shows compositions of alloy
materials A to E for the core. TABLE 2 shows alloy
compositions of outer cladding layers a to e. TABLE 3
shows clad tubes made by a normal method using a billet
with a double layer structure including a outer cladding layer
alloy provided on the periphery of the core alloy. Each clad
tube has an outer diameter of 25 mm and the entire thickness
of 1 mm.

TABLE 1

Allov composition in mass %o

Core S1 Fe Cu Mn Al
A 0.2 0.4 0.1 1.2 remainder
B 0.5 0.4 0.1 1.2 remainder
C 0.2 0.65 0.3 1.2 remainder
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TABLE 1-continued

Alloy composition in mass %o

Core S1 Fe Cu Mn Al
D 0.2 0.3 0.45 1.1 remainder
E 0.2 0.3 0.1 1.4 remainder
TABLE 2
Alloy composition in mass %o
Cladding S1 Fe Zn
a 0.1 0.1 1
b 0.2 0.4 1
C 0.4 0.2 1
d 0.1 0.1 1.45
S 0.1 0.1 0.63
TABLE 3
Test Thickness Cladding Corrosion Worka-
piece Core  Cladding (mm) ratio (%) resistance  bility
1 A a 10 O O
2 B a 10 O O
3 C a 10 O O
4 D a 10 O O
5 E a 10 O O
6 A a 10 O O
7 A b 10 O O
8 A C 10 O O
9 A d 10 O O
0 A S 10 O O
1 A a 10 O O
2 A a 10 O O
3 A a 5 O O
4 A a 15 O O

where symbol “(0” in corrosion resistance means no occurrence of pen-
etrating corrosion and symbol “(0” in workability means no occurrence of
crack.

Test pieces were made into the shape of the filler pipe
body of the foregoing filler pipe 1 using the above-described
clad tubes (Nos. 1 to 14 in TABLE 3). A corrosion test
(corrosion resistance) and workability experiment were con-
ducted with respect to the test pieces.

1. Corrosion Test

Regarding the atorementioned test pieces, a cycle test
(180 cycles) was conducted on the basis of JASO M 610-92
(automobile component appearance corrosion test method)
in order that occurrence of penetrating corrosion might be
examined.

2. Workability

The aforementioned test pieces were also examined with
respect to occurrence of crack due to the forming of the
larger-diameter portion.

TABLE 3 shows the results of the tests. Each of the test
pieces 1 to 14 had no penetrating corrosion and accordingly
was superior 1n the corrosion resistance. Additionally, each
of the test pieces 1 to 14 had no crack due to the forming of
the larger-diameter portion and accordingly good workabil-

1ty.

COMPARED EXAMPLES

Clad tubes as shown in TABLE 6 were made by the same
method as in the foregoing embodiments using billets of
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6

core alloys as designated by symbol “A” in TABLE 1 and
shown in TABLE 4 and further billets of outer cladding layer
alloys as designated by symbol “a” in TABLE 2 and shown
in TABLE 5. Each of the clad tubes had an outer diameter
of 25 mm and an entire thickness of 1 mm. Test pieces (Nos.
15 to 23 1n TABLE 6) which were the same as those 1n the
foregoing embodiments were made using the clad tubes.

Occurrence ol corrosion and workability were examined
concerning the test pieces in the same manner as in the

foregoing embodiments.

TABLE 4
Alloy_composition (mass %)
Core S1 Fe Cu Mn Al
F 0.7 0.4 0.1 1.2 remainder
G 0.2 0.8 0.1 1.2 remainder
H 0.2 0.4 0.6 1.2 remainder
I 0.2 0.4 0.1 1.6 remainder
TABLE 3
Alloy composi-
fion in mass %
Cladding S1 Fe Zn
f 0.5 0.5 1
g 0.1 0.1 1.7
h 0.1 0.1 0.3
TABLE 6
Test Thickness Cladding Corrosion  Worka-
piece Core Cladding (mm) ratio (%) resistance bility
15 I3 a 10 — X
16 G a 10 - X
17 H a 10 — X
18 I a 10 - X
19 A f 10 X O
20 A g 10 X O
21 A h 10 X O
22 A a 3 X O
23 A a 20 — — (Low
N pipe
produc-
tivity)

where in the column of corrosion resistance, symbol “X” means that pen-
etrating corrosion occurred and symbol “—" means that no evaluation was

made.
In the column of workability, symbol “(0” means no occurrence of crack,
symbol “X” means that the test piece had crack, and symbol “—"" means

that no evaluation was made.

As the results of the experiment, none of test piece Nos.
from 15 to 23 satisfied corrosion resistance nor workability
as shown 1n TABLE 6. Consequently, these test pieces were
found to be unsuitable for the aluminum clad tube used 1n
the automobile fuel filler pipe.

As described above, the fuel filler pipe of the embodiment
employs the aluminum clad tube. Consequently, the fuel
filler pipe of the embodiment can achieve a weight reduction
by about 50% as compared with the conventional fuel filler
pipes made of steel or stainless steel and can reduce the
production cost as compared with the conventional fuel filler
pipe made of stainless steel. Additionally, a good corrosion
resistance can be achieved by the clad layer of the clad tube.

The foregoing description and drawings are merely 1llus-
trative of the principles of the present invention and are not
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to be construed 1n a limiting sense. Various changes and
modifications will become apparent to those of ordinary skaill
in the art. All such changes and modifications are seen to fall

within the scope of the invention as defined by the appended
claims.

We claim:

1. A tuel filler pipe for an automobile, which 1s provided
between a fuel tank and canister, and fuel supply port, the
tuel filler pipe comprising:

a fuel filler pipe body having an upper end; and

a circulation tube and an air vent tube each of which has

an end communicating with the upper end of the fuel
filler pipe body, wherein each of the filler pipe body,
circulation tube and air vent tube comprises a clad tube
made of an aluminum and having a double-layer struc-
ture including a core made of an aluminum alloy and a
outer cladding layer made of an aluminum alloy and
having an eflect of sacrificial anode for the core.

2. A fuel filler pipe for an automobile, which 1s provided

10

15

between a fuel tank and canister, and fuel supply port, the 20

tuel filler pipe comprising:
a fuel filler pipe body having an upper end; and
a breather tube having an end communicating with the
upper end of the fuel filler pipe body, wherein each of

8

the filler pipe body and the breather tube comprises a
clad tube made of an aluminum and having a double-
layer structure including a core made of an aluminum
alloy and a outer cladding layer made of an aluminum

alloy and having an action of sacrificial anode for the
core.

3. The fuel filler pipe of claim 1 or 2, wherein the core of
the aluminum clad tube consists of, by mass, 0.6% to 1.5%
Mn, 0.05% to 0.5% Cu, 0%<S51=0.6%, 0%<Fe=0.7%, and
a remainder of aluminum and unavoidable impurity, the
outer cladding layer consists of, by mass, 0.6% to 1.5% Zn,
S1+Fe=0.7%, and a remainder of aluminum and unavoid-
able impurity, and the outer cladding layer has a cladding
ratio ranging ifrom 5% to 15%.

4. The tuel filler pipe of claim 1 or 2, wherein a mounting,
support made of aluminum 1s adapted to be fixed to the filler
pipe body.

5. The fuel filler pipe of claam 3, wherein a mounting,

support made of aluminum 1s adapted to be fixed to the filler
pipe body.
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